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CFO 17496 US 



TRANSPARENT ORIGINAL READING APPARATUS AND 
ILLUMINATING APPARATUS FOR READING APPARATUS 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to an image 
reading apparatus and more particularly it relates to 
an image reading apparatus for reading a transparent 
original rested on an original glass plate. 

10 Related Background Art 

In the past, in a case that a transparent 
original such as a photographic film is read by an 
image reading apparatus of flat head type having an 
original glass plate, there has mainly be used a 

15 system in which the transparent original is firstly 
installed in an transparent original guide unit and 
then the transparent original guide unit is rested on 
the original glass plate and then the transparent 
original is illuminated from above by means of a 

20 surface light source unit. The image reading 

apparatus according to this system is generally 
designed so that a position completely focused, 
becomes a position having a distance of 0 mm from an 
upper surface of the original glass plate, i.e. a 

25 position contacted with the original glass plate. 

The reason is that it is considered or supposed that 
a reflection type original is mainly used. In a case 
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that the. transparent original is used, generally, the 
transparent original is installed at a distance of 
about 0.5 mm above the original glass plate by means 
of a transparent original guide. 
5 In this system, in a case that the image is 

picked up on CCD by using a lens of minification 
optical system, since a depth of field is deep, even 
if the distance between the original glass plate and 
the transparent original is about 0.5 mm, there is no 
10 practical problem. Further, if the transparent 
original is curled more or less, there arises no 
problem. 

However, in recent years, there has been 
proposed a reading unit according to an equal 

15 magnification optical system using a rod lens array 
so as to attain miniaturization. Since the depth of 
field of the rod lens array is shallow, if the 
distance between the original glass plate and the 
transparent original is about 0.5 mm or if the 

20 transparent original is curled, there arises a 
problem regarding out of focus. 

SUMMARY OF THE INVENTION 

To achieve the above object, the apparatus for 
25 reading images according to the present invention is 
constituted as follows: 

That is to sat, the present invention provides 
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an image reading apparatus comprising an original 
plate on which a transparent original is installed, a 
transparent original guide unit for installing the 
transparent original at a predetermined position on 
5 the original plate, a light source unit constituted 
so that it can be installed at plural positions with 
respect to the transparent original guide unit and 
having a surface light source for illuminating the 
transparent original, and an image reading unit for 

10 reading an image of the transparent original through 
the original plate, wherein the transparent original 
is installed inside of the transparent original guide 
unit installed on the original plate and in contact 
with the original plate and the light source unit is 

15 contacted with the transparent original and urges the 
transparent original against the original plate. 

The present invention further provides an image 
reading apparatus for reading a transparent original 
in which a transparent original illuminating device, 

20 a transparent original, a focusing lens and a reading 
sensor are arranged in order, wherein the transparent 
original illuminating device is provided at its 
transparent original side with a plurality of urging 
(or pressing) portions disposed at positions 

25 corresponding to an out of an image area of the 
transparent original and protruded above a light 
generating surface and the transparent original is 
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urged (or pressed) against the transparent original 
plate by the urging portions . 

The present invention further provides a 
transparent original illuminating apparatus which is 
5 to be installed on a transparent original plate 
together with a transparent original when the 
transparent original is read by an image reading 
apparatus in which the transparent original plate, an 
imaging lens and a reading sensor are arranged in 

10 order, wherein the transparent original illuminating 
apparatus is provided at its transparent original 
side with a plurality of urging (or pressing) 
portions disposed at positions corresponding to an 
out of an image area of the transparent original and 

15 protruded above a light generating surface and the 
transparent original is urged (or pressed) against 
the transparent original plate by the urging portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 Figs. lA, IB and IC are respective perspective, 

front and plan views showing fundamental construction 
of an image reading apparatus according to a first 
embodiment of the present invention; 

Fig. 2 is a constructional view of a reading 
25 unit of the image reading apparatus according to the 
first embodiment of the present invention; 

Figs . 3A, 3B and 3C are views showing property 
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of a rod lens of the reading unit according to the 
first embodiment of the present invention; 

Fig. 4 is a view showing constructions of a 
film guide and a film light source unit according to 
5 the first embodiment of the present invention; 

Fig. 5 is a rear view of the film guide and the 
film light source unit according to the first 
embodiment of the present invention; 

Fig. 6 is a side view showing installation of 
10 35 mm photo-film in a longitudinal direction, 

according to the first embodiment of the present 
invention; 

Figs. 7A and 7B are side views showing 
installation of 35 mm photo-film in a width-wise 
15 direction, according to the first embodiment of the 
present invention; 

Fig. 8 is a view for explaining a function of 
an elastic member according to the first embodiment 
of the present invention; 
20 Fig. 9 is a view showing a conventional film 

guide; 

Fig. 10 is a side view showing installation of 
35 mm photo-film using the conventional film guide; 

Fig. 11 is a view showing construction of a 
25 film guide and a film light source unit according to 
a second embodiment of the present invention; 

Fig. 12 is a view showing construction of a 
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film guide and a film light source unit according to 
a third embodiment of the present invention; 

Fig. 13 is a schematic view of an image reading 
apparatus according to a fourth embodiment of the 
5 present invention; 

Fig. 14 is a block diagram of the image reading 
apparatus according to the fourth embodiment of the 
present invention; 

Fig. 15 is a view showing installation of an 
10 original to be read in the image reading apparatus 
according to the fourth embodiment of the present 
invention; 

Fig. 16 is a view showing installation of an 
original to be read in an image reading apparatus 
15 according to a fifth embodiment of the present 
invention; 

Fig. 17 is a view showing a condition that the 
a transparent original illuminating apparatus 
according to the present invention is installed in 
20 the image reading apparatus together with the film 
guide ; 

Fig. 18 is a constructional view of a 
transparent original illuminating apparatus according 
to the fifth embodiment of the present invention; 
2 5 Fig. 19 is a view showing a method for mounting 

the transparent original illuminating apparatus 
according to the fifth embodiment of the present 
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invention on an original glass plate of the image 
reading apparatus together with the film guide; 

Fig. 20 is a view showing installation of an 
original to be read in an image reading apparatus 
5 according to a sixth embodiment of the present 
invention; and 

Fig. 21 is a constructional view of a film 
guide according to the sixth embodiment of the 
present invention. 

10 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now, preferred embodiments of an image reading 
apparatus according to the present invention will be 
explained with reference to the accompanying drawings . 

15 (First embodiment) 

Figs . lA to IC are views showing an image 
reading apparatus according to a first embodiment of 
the present invention. In Figs. lA to IC, the image 
reading apparatus includes a reading unit 1, a 

20 stepping motor 2, a belt 3, an original plate 4, a 
control substrate 5, a 35 mm photo-film 6, a white 
color reference plate and (concurrently) original 
regulating plate 7, a flat cable 8, an external 
computer 9, a holder 101 to which the reading unit 1 

25 is attached, a film guide 102 for fixing the 35 mm 

photo-film 6, a light source unit 103 for the film, a 
cable 104 for connecting the light source unit 103 to 
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the control substrate 5, and an original regulating 
plate 105. 

Fig. 2 is a constructional view of the reading 
unit 1. This unit includes a red color LED 10, a 
5 green color LED 11, a blue color LED 12, a light 
conductive member 13, photo-electric converting 
element arrays 14, a rod lens array 15 and a 
substrate 16 to which the photo-electric converting 
elements are attached. 

10 Next, an operation of the apparatus will be 

briefly explained. 

The stepping motor 2 is driven by the control 
substrate 5. A driving force of the motor is 
transmitted to the holder 101 and accordingly to the 

15 reading unit 1 through the belt 3, with the result 
that the reading unit 1 scans an object to be read 
rested on the original glass plate 4 while shifting 
along the original glass plate 4 continuously. 
As shown in Fig. 2, the photo-electric 

20 converting element arrays 14 attached to the reading 
unit 1 is arranged along a longitudinal direction of 
the reading unit 1. In the illustrated embodiment, 
the reading unit is a reading unit having density 
corresponding to 2400 DPI in a width-wise direction 

25 of an A4 size original and including eight photo- 
electric converting element arrays 14 arranged in a 
line. The number of elements in each photo-electric 
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converting element array 14 is 2576 (elements) and, 
thus, the photo-electric converting element arrays 
including 20608 elements in total are arranged on the 
substrate 16. 

5 Here, first of all, a case where the object to 

be read rested on the original glass plate 4 is a 
reflection type original (not shown) will be 
explained. 

Lights from the red color LED 10, green color 

10 LED 11 and blue color LED 12 reach an upper surface 
of the glass plate while being dispersed in the 
longitudinal direction of the reading unit 1 by means 
of the light conductive member 13. 

The lights are diffused and reflected by the 

15 reflection type original rested on the upper surface 
of the glass plate and are collected by the rod lens 
array 15 to be projected onto the photo-electric 
converting element arrays 14. The rod lens array 15 
projects an image of the reflection type original 

20 onto the photo-electric converting element arrays 14 
with equal or same magnification. VJhen receiving the 
lights of the LEDs 10, 11 and 12 reflected by the 
reflection type original, charges are accumulated in 
the photo-electric converting elements arrays 14 and 

25 are reserved in transfer portions of the photo- 
electric converting element arrays 14 by a next cycle 
reading start pulse (Hsync) and are outputted as 
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electric signals for respective pixels by a pixel 
reading clock (Clock) . 

Lighting operations of the red color LED 10, 
green color LED 11 and blue color LED 12 are switched 
5 by each reading start pulse (Hsync) . As the reading 
unit 1 is shifted, the LEDs 10, 11 and 12 are 
successively lighted. Image signals color-decomposed 
by the LEDs 10, 11 and 12 and detected are sent from 
the control substrate 5 to the external computer 9 

10 through the flat cable 8 and image processing is 
performed in the external computer 9 . 

Figs . 3A to 3C are views showing the depth of 
field regarding the rod lens array 15. "TC" shown in 
Fig. 3A indicates a focus position when looking at 

15 the rod lens array as a side view. In this example, 
a used wave length X = 570 mm and TC = 15.1 mm. A 
graph illustrated in Fig. 3B shows change in MTF when 
spaced apart from the focus position by a distance of 
AL. 

20 Now, MTF is represented by the following 

equation (1) : 

MTF = (white density minimum value - black density 
maximum value) /(reference white density value - 
reference black density value) (1) 
25 In the illustrated embodiment, the MTF is 

calculated from (1) an original in which white 
stripes and black stripes having a width of 170 ]xnx 
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are arranged alternately, and (2) an image obtained 
by reading such an original. The MTF is calculated 
on the basis of a white density minimum value of the 
read image data, and a black density maximum value of 
5 the same, and by using density of the original as 
reference white density and reference black density. 

Although the MTF is an index indicating a 
resolving power, if the distance AL is increased, the 
image becomes dim and the MTF value is reduced. When 

10 the measurement is performed by using the original 
having the alternately arranged stripes having the 
width of 170 pm according to the illustrated 
embodiment, a practical range is a range in which the 
MTF value is greater than 40%. As can be seen from 

15 the graph shown in Fig. 3B, the MTF value becomes 
maximum (about 82%) when AL = 0 mm. However, if a 
position is deviated from that position by about 0.25 
mm, the MTF value will become about 40% or less. 

The image reading apparatus according to the 

20 illustrated embodiment is designed so that AL becomes 
zero at the upper surface of the original glass plate 
4, by supposing that the reflection type original is 
mainly used. From this fact, it is desirable that, 
also in case of the transparent original such as a 35 

25 mm photo-film, the original is rested in contact with 
the original glass plate 4. 

Next, the reading of the 35 mm photo-film will 
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be explained. 

Fig. 4 is a constructional view showing the 
light source unit 103 for the film, i.e. film light 
source unit 103 and the film guide 102 used when the 
5 35 mm photo-film is read, and Fig. 5 is a rear view 
of the film light source unit 103 and the film guide 
102, looked at from the original plate side. Fig. 5 
shows an effective illumination surface 29 and a 
rubber material 30. Fig. 6 is a side view looked at 

10 from a longitudinal direction, showing an installed 
condition, and Figs. 7A and 7B are side views looked 
at from a width-wise direction, showing a condition 
that curl of the 35 mm photo-film 6 is corrected 
during the installation. 

15 The film light source unit 103 includes therein 

a diffusing plate 17, a red color LED 18 for the film, 
a green color LED 19 for the film and a blue color 
LED 20 for the film. As the diffusing plate 17 
according to the illustrated embodiment, for example, 

20 a face light source disclosed in Japanese Patent 
Laid-open No. 2001-34210 may be used. Lights from 
the LED are diffused by the diffusing plate 17 so 
that uniform light is emitted from a lower surface of 
the diffusing plate shown. The diffusing plate 17 

25 according to the illustrated embodiment is an area of 
the effective illumination surface 2 9 and has a 
dimension of 50 mm x 25 ram which can illuminate an 
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effective image area (about 36 mm x 24 mm) 
corresponding to one frame of the 35 mm photo-film 6. 

The film guide 102 is a frame member having a 
rectangular hole within which the 35 mm photo-film 6 
5 having six continuous frames are arranged, and the 

film guide is installed on the original glass plate 4 . 
As shown in Fig. 5, the rubber material 30 as an 
elastic member is stuck on an inner rear surface of 
the rectangular hole. A function of the rubber 

10 material will be explained with reference to Figs. 7A 
and 7B and Fig. 8. The 35 mm photo-film 6 is 
installed in contact with the original glass plate 4 
within the rectangular hole of the film guide 102. 
An inner dimension A of the rectangular hole shown in 

15 Fig. 4 is 35 mm which can just house the 35 mm photo- 
film 6. 

The user can manually install the film light 
source unit 103 at a desired position on the upper 
surface of the 35 mm film. In this case, the 35 mm 

20 photo-film 6 is installed so that an end of the 35 mm 
photo-film 6 is aligned with an installation 
reference mark 24 provided within the rectangular 
hole of the film guide 102. In the installation, by 
aligning a frame position indicating mark 21' 

25 provided on the side surface of the film light source 
unit 103 with one of frame position indicating marks 
21 provided on the side surface of the film guide 102, 
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the effective image area of one frame of the 35 mm 
photo-film 6 can be illuminated by the face light 
source of the film light source unit 103. 
Alternatively, if it is desired that the illuminating 
5 area can be adjusted minutely, the light source unit 
can be installed at any position on the basis of the 
frame position indicating mark 21. 

As shown in the longitudinal side view of Fig. 
6, the 35 mm photo-film 6 is pinched between the 

10 original glass plate 4 and the film light source unit 
103 to be installed in contact with both of these 
elements. Now, by using the width-wise side views as 
shown in Figs. 7A and IB, a state that the curl of 
the 35 mm photo-film 6 is corrected will be explained. 

15 In Fig, 7A, a dimension B of the film light source 

unit 103 is slightly smaller than the dimension A of 
the rectangular hole of the film guide 102 so that 
the film light source unit 103 can just be housed 
within the film guide 102. 

20 The curled 35 mm photo-film 6 is rested on the 

original glass plate 4. When the film light source 
unit 103 is installed from the above (Fig. 7B) , the 
curl is corrected by a weight of the film light 
source unit 103 itself. 

25 By the way, the rubber material 30 serves to 

eliminate a gap between the original glass plate 4 
and the film guide 102 by utilizing its soft property 
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and to prevent the 35 mm photo-film 6 from entering 
below the film guide 102. Further, since a 
coefficient of friction of the rubber material is 
great, the function for preventing the 35 mm photo- 
5 film 6 from entering is enhanced. If there is no 
rubber material 30, as shown in Fig. 8, the 35 mm 
photo-film 6 is apt to enter below the film guide 102. 
Incidentally, in Figs. 7A and 7B, while an example 
that the 35 mm photo-film 6 is corrected in the 
10 width-wise direction is illustrated, the correction 
in the longitudinal direction can similarly be 
performed. 

Fig. 9 shows a conventional film guide. As 
shown in Fig. 9, the conventional film guide 31 is of 

15 type in which 35 mm photo-film is pinched. As can be 
seen in a side view of Fig. 10, ends of the 35 mm 
photo-film (6) ride on the conventional film guide 
(31), with the result that, even when the 35 mm 
photo-film is pressed by a film light source unit 

20 (103) from the above, the photo-film cannot be rested 
on an original glass plate (4) completely. In this 
condition, at a position 32, since the photo-film is 
slightly floating above the original glass plate (4), 
it is apt to occur out of focus at this position. 

25 In order to eliminate the floating of the 

photo-film from the original glass plate 4, in the 
illustrated embodiment, as can well be seen from Fig. 
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4 or Figs. 7A and 7B, the 35 mm photo-film 6 is not 
attached to the film guide 102 but merely rested on 
the original glass plate 4 . 

A point 25 shown in Figs. 4 and 6 indicates R- 
5 working. A side of the film light source unit 103 
with which the 35 mm photo-film 6 is contacted is 
formed with R-working as shown by the point 25. The 
reason is that damage of the 35 mm photo-film 6 is 
prevented upon contact. A side opposite to the point 

10 25 is also formed with R-working. In the illustrated 
embodiment, although the R-working is applied to only 
two width-wise sides, such R-working can be applied 
to all of four sides. 

If there is no R-working, load is concentrated 

15 at corners of the sides of the film light source unit 
103 with which the 35 mm photo-film 6 is contacted, 
with the result that the 35 mm photo-film is apt to 
be damaged. In this example, R = 0.6 mm. Regarding 
this, for the reasons that the weight of the face 

20 light source unit is small (about 150 grams) and that 
the face light source unit is not moved so much 
during the operation, even small R such as 0.6 ram can 
provide an adequate effect. 

As can be seen from Figs. 4 and 6, in 

25 constructions of the film light source unit 103 and 

the film guide 102, triangular indentations 23 on the 
lower surface of the film light source unit 103 are 
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engaged by triangular indentations 22 on the upper 
surface of the film guide 102 to prevent lateral 
sliding. The reason is that, upon installation of 
the film light source unit 103, the film light source 
5 unit is prevented from being slid inadvertently while 
contacting with the 35 mm photo-film 6. Further, the 
reason is that, also after the installation, the 
lateral sliding due to inadvertent touching by the 
operator is prevented to prevent scratching of the 35 

10 mm photo-film due to inadvertent lateral sliding and 
to prevent deviation of the illuminating position. 

However, if the indentations 22 and 23 are 
engaged by each other completely, loading of the film 
light source unit 103 upon the 35 mm photo-film 6 

15 will become inadequate. In this case, since it is 

difficult to correct the curl of the 35 mm photo-film 
6, a height of the film light source unit 103 is 
selected so that slight gaps are generated in the 
engaged portions. 

20 In the above-mentioned construction, the 35 mm 

photo-film 6 is installed and the image reading 
apparatus shown in Fig. 1 performs a reading 
operation for the 35 mm photo-film 6. 

Lights emitted from the LEDs of the film light 

25 source unit 103 pass through the 35 mm film and are 
projected on the photo-electric converting element 
arrays 14 by the rod lens array 15. Similar to the 
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reading of the above-mentioned reflection type 
original, as the reading unit 1 is shifted, the film 
LEDs 18, 19 and 20 are lighted successively. On the 
other hand, the film light source unit 103 is not 
5 shifted, but, only the reading unit 1 is shifted to 
scan the 35 mm photo-film 6. 
(Second embodiment) 

Next, a second embodiment of the present 
invention will be explained. 

10 Fig. 11 shows a constructional example of a 

film light source unit 103 and a film guide 102 
according to a second embodiment of the present 
invention. The film light source unit 103 is 
provided with positioning projections 2 6 and the film 

15 guide 102 is provided with positioning recesses 27, 
and these positioning projections and recesses are 
arranged at an interval corresponding to one frame of 
the 35 mm photo-film 6. 

In the second embodiment, in a case that the 35 

20 ram photo-film is read, the 35 mm photo-film 6 is 
installed so that an end of the 35 mm photo-film 
abuts against a film installation regulating plate 28. 
By selecting a desired combination of the positioning 
projection 26 and the positioning recess 27 

25 corresponding to a desired frame, the film light 

source unit 103 can be installed on the desired frame. 
(Third embodiment) 
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Next, a third embodiment of the present 
invention will be explained. 

In a third embodiment of the present invention, 
as shown in Fig. 12, in place of the triangular 
5 indentations 22 and 23 according to the first 

embodiment shown in Fig. 4, wave-shaped indentations 
are used. In this case, similar shaped indentations 
can be used, and, in place of continuous indentations, 
non-continuous indentations can be used, so that, by 

10 forming a plurality of triangular, wave-shaped or 

similar shaped indentations, similar lateral sliding 
preventing effect can be achieved. Alternatively, in 
place of the indentations, members having great 
coefficient of friction such as rubber materials or 

15 foam materials can be adhered to the film light 
source unit and the film guide . 

As explained in the first to third embodiment, 
according to the present invention, in the image 
reading apparatus for reading the transparent 

20 original of type in which the face light source unit 
urges the transparent original against the original 
glass plate to install the transparent original, by 
correcting the curl of the transparent original so 
that the transparent original is installed in close 

25 contact with the original glass plate as the focus 
design center position, the image can be read 
properly . 
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Further, during or after the installation of 
the light source unit, by eliminating the lateral 
sliding of the light source unit on the transparent 
original, the transparent original can be prevented 
5 from being damaged and the illuminating position can 
be prevented from being shifted, and, further, the 
operator can easily align the light source unit with 
the desired image. Further, during and after the 
installation of the light source unit, the 

10 transparent original can be prevented effectively 
from being damaged by the light source unit. 
(Fourth embodiment) 

Next, a fourth embodiment of the present 
invention will be explained. 

15 Fig. 13 is a schematic view showing an inner 

construction of an image reading apparatus according 
to a fourth embodiment of the present invention. Fig. 
14 is a block diagram showing the inner construction 
of the image reading apparatus and Fig. 15 is a view 

20 showing installation of a transparent original to be 
read in the image reading apparatus according to the 
fourth embodiment of the present invention. Now, the 
construction of the apparatus will be described. 

In Figs. 13 and 14, a contact image sensor 2101 

25 includes LEDs (not shown) for reading a reflection 

type original, a line-shaped light conductive member 
2102, a rod lens array 2103 and a monochromatic image 
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sensor 2104. In the rod lens array 2103, a distance 
between an object to be read and an imaging plane is 
15 mm and the depth of field is ±0.3 mm. The rod 
lens array is installed so that an original to be 
5 read and situated at a distance of 0.1 mm above an 
original glass plate 2106 is focused. 

In a case where the reflection type original is 
read, first of all, illumination lights from the R 
(red), G (green) and B (blue) color LEDs for the 

10 reflection type original driven by a lighting circuit 
2204 are illuminated onto the original 2105 to be 
read in a line pattern via the line-shaped light 
conductive member 2102. Lights reflected from the 
original 2105 are received by the monochromatic image 

15 sensor 2104 through the original glass plate 2106 and 
the rod lens array 2103, where the lights are 
converted photo-electrically . In the above-mentioned 
operation, by switching the R, G and B color LEDs to 
successively light them for each line while shifting 

20 the contact sensor 2101 along the original in a sub 

scanning direction (shown by the arrow) , the R, G and 
B line-sequentional two-dimensional color image on 
the reflection type original can be read. 

In a case where the transparent original is 

25 read, by using a lamp 2107 for transparent original, 
illumination lights from the R (red) , G (green) and B 
(blue) color LEDs 2108 for the transparent original 
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are illuminated onto the entire original 2105 to be 
read through a face-shaped light conductive member 
2109 and a diffusing sheet 2110. The light passed 
through the original 2105 are received by the 
5 monochromatic image sensor 2104 through the original 
glass plate 2106 and the rod lens array 2103, where 
the lights are converted photo-electrically . In the 
above-mentioned operation, by switching the R, G and 
B color LEDs 2108 to successively light them for each 

10 line while shifting the contact sensor 2101 along the 
original in a sub scanning direction (shown by the 
arrow in Fig. 13), the R, G and B line-sequentional 
two-^dimensional color image on the transparent 
original can be read. 

15 In both of the reading of the reflection type 

original and the reading of the transparent original, 
electrical signals photo-electrically converted by 
the monochromatic image sensor 2104 are sent to an 
electric substrate 2111 of the reading apparatus 

20 electrically connected to the monochromatic image 

sensor. The electric substrate 2111 is provided with 
an AFE 2201, a shading correction circuit 2202, an 
image processing circuit 2203, a lighting circuit 
2204, a system controller 2205 and an interface 

25 circuit 2206 shown in Fig. 14, and the following 
processing operation is performed regarding the 
electrical signals sent from the contact image sensor 
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(binary values, 24-bit multi values and the like) 
previously set from the external apparatus 2207. 

The interface circuit 2206 serves to receive a 
control signal and output an image signal, with 
5 respect to the external apparatus 2207 acting as a 
host apparatus such as a personal computer associated 
with the image reading apparatus according to the 
illustrated embodiment. 

The system controller 2205 serves to control 
10 the image reading apparatus. 

The external apparatus 2207 is a host computer 
in which software of a scanner driver for controlling 
the image reading apparatus is installed. 

The scanner driver has a user interface by 
15 which the user can designate the image reading mode, 
a resolving power and a reading range, and serves to 
send a control signal based on the designation to the 
image reading apparatus through the interface circuit 
2206 and sent reading start command. Further, the 
20 scanner driver serves to process the image data read 
by the image reading apparatus on the basis of the 
control signal and display the data on a screen. 

Fig. 17 shows a condition that the transparent 
original illuminating apparatus 2107 mounted to the 
25 image reading apparatus 2100. A frame-shaped film 
guide 2306 is mounted on the original glass plate 
2106 of the image reading apparatus 2100 and the 
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original 2105 to be read is mounted in a hole of a 
film mounting portion of the film guide 2306. Then, 
the transparent original illuminating apparatus 2107 
is installed on the original 2105 in alignment with 
5 the film guide 2306. Here, the transparent original 
illuminating apparatus is installed on the right end 
frame of the film 2105 having six continuous frames. 

Now, the details of the transparent original 
illuminating apparatus 2107 will be explained with 

10 reference to Fig. 15 showing a sectional view in a 
main scanning direction. The transparent original 
illuminating apparatus 2107 includes the LED 2108 for 
reading the transparent original, the face-shaped 
light conductive member 2109, the diffusing sheet 

15 2110 and urging portions 2112 according to the 

present invention. In a case that the transparent 
original is read, first of all, the original 2105 to 
be read is rested on the original glass plate 2106 
along the film guide 2306. The film guide 2306 has a 

20 frame having a hole slightly greater than the 

original 2105 to be read and serves to position the 
position of the original 2105 to be read in a flat 
face direction of the original glass plate. Then, 
the transparent original illuminating apparatus 2107 

25 is set on the transparent original 2105. The 

transparent original illuminating apparatus 2107 has 
a width substantially the same as a width of the 
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transparent original 2105 so that, when the 
illuminating apparatus is installed on the original 
2105 to be read within the film guide 2306, a width- 
wise direction of the illuminating apparatus is 
5 determined by the hole of the film guide 2306. In 
this condition, since only the urging portions 2112 
urge (or press) the original 2105 against the 
original glass plate 2106 and the urging portions 
2112 is positioned out of the image area, any stress 

10 does not act on an image area 2308 of the transparent 
original. By selecting a height of the urging 
portions 2111 to 0.2 mm so that, even in a case where 
the imaged surface of the transparent original 2105 
having a thickness of 0.15 mm faces upwardly or 

15 downwardly, the imaged surface is located within the 
field depth of the contact image sensor 2101 (0.1 mm 
± 0.3 mm above the original glass plate 2106), if the 
image area 2308 of the transparent original is 
floating from the original glass plate 2106, the 

20 image of the original can be focused on the 

monochromatic image sensor 2104 without out of focus. 
(Fifth embodiment) 

Next, a fifth embodiment of the present 
invention will be explained. 

25 Fig. 16 is a sectional view showing 

installation of a transparent original to be read in 
an image reading apparatus according to a fifth 



embodiment of the present invention. In the fourth 
embodiment, each urging portion 2112 is constituted 
as a line-shaped member for urging the original 2105 
to be read. In the fifth embodiment, as shown in Fig 
16, urging portions 2401 are constituted by a 
plurality of projections each having a length greater 
than a perforation 2403, so that the equivalent 
effect can be achieved even when the original 2402 to 
be read in urged. 

Figs. 18 and 19 show a construction of a 
transparent original illuminating apparatus 2107 
according to the fifth embodiment. Urging portions 
2401-1, 2401-2, 2401-3 and 2401-4 are attached to a 
side of a face-shaped light conductive member 2109 
and a lower surface of each urging portion is 
protruded downwardly from the light emitting surface. 
When a film as an original 2105 to be read is 
installed within the frame of the film guide 2306 and 
the transparent original illuminating apparatus 2107 
is installed on the film, the urging portions 2401-1, 
2401-2, 2401-3 and 2401-4 can urge the original 2105 
to be read against the original glass plate 2106. 
(Sixth embodiment) 

Next, a sixth embodiment of the present 
invention will be explained. 

Fig. 20 is a sectional view showing 
installation of an original to be read in an image 
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reading apparatus according to a sixth embodiment of 
the present invention. In Figs. 20 and 21, the same 
elements as those in Fig. 15 are designated by the 
same reference numerals. In comparison with Fig. 15, 
5 urging portions 2801 are arranged to urge lateral 
edges of the original 2105 to be read. Further, in 
this embodiment, as shown in Fig. 20, in addition to 
the fourth embodiment, the film guide 2306 is 
provided with spacer members 2802. In a case where 

10 the transparent original is read, first of all, the 
original 2105 to be read is rested on the spacer 
members 2802 of the film guide 2306 installed on the 
original glass plate 2106. Then, the transparent 
original illuminating apparatus 2107 is set on the 

15 transparent original 2105. In this condition, only 

the urging portions 2801 urge the original 2105 to be 
read against the original glass plate 2106, and an 
image area 2309 of the transparent original is lifted 
above the original glass plate due to the presence of 

20 the spacer members 2802. Further, by setting a 

height of the spacer member 2801 according to the 
present invention to 0.15 mm substantially the same 
as the height of the original 2105 to be located 
within the field depth of the contact image sensor 

25 2101, the floating amount of the image area 2309 of 
the transparent original from the original glass 
plate 2106, 2306 can be suppressed within the field 
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depth of the lens array 2103, so that the image can 
be imaged on the monochromatic image sensor 2104 
without out of focus. Further, the close contact 
between the original glass plate 2106 and the image 
5 area of the original 2105 to be read can be prevented, 
thereby preventing occurrence of interference fringe. 

As described in the fourth to sixth embodiments, 
according to the present invention, by urging the 
original within the field depth of the lens by using 

10 the above-mentioned urging members, the transparent 

original can be installed at the focusing position of 
the lens also in the compact image reading apparatus 
using the lens having shallow filed depth. Thus, not 
only the reflection type original but also the 

15 transparent original can be read. Further, 
regardless of the arrangement in which the 
transparent original is installed within the small 
range, excessive stress does not acts on the 
transparent original thereby to prevent the damage of 

20 the original and, furthermore, the close contact 
between the image area of the original and the 
original glass plate, which would cause the 
interference fringe, can be prevented. 



